Abstract
Introduction

51
Parkinson's disease (PD) patients display obvious voluntary motor deficits, but Wolfarth et al. 1996) , are nearly identical.
57
For example, both PD patients and the 6-hydroxydopamine (6-OHDA) rat model of PD exhibit 58 strong reflex blink hyperexcitability. These data suggest that blink abnormalities of the rat 
85
In addition to its effects on trigeminal reflex blinks, PD reduces the rate of spontaneous 
Materials and Methods
95
Experiments were performed on 13 male, Sprague Dawley rats (350-550 g) maintained compacta in all thirteen 6-OHDA injected rats. All but one rat had correct STN electrode 125 placement. This rat's data were not included in the results.
126
Procedures
128
In all experiments, the SO stimulus current was twice the threshold (T) current at which a 129 100 µs stimulus reliably elicited the R1 component of the reflex blink. (Fig. 1, T0) ; (4) 30 min post HFS-B (Fig. 1, T30) ; and (5) 153 60 min post HFS-B (Fig. 1, T60 ). HFS-B trials induced blink plasticity and the three post 
Spontaneous Blinking
168
We monitored spontaneous blinking in three rats with and without 130 Hz STN DBS.
169
Using a counterbalanced design, we collected thirty-five minutes of spontaneous blinking for 170 both conditions each day. This duration of data collection was critical because our previous study 171 demonstrated that short periods of data collection overestimated the blink rate (Kaminer et al. To test whether the temporal organization of spontaneous blinks was critical in these 
Results
238
Blink Reflex Excitability
Parkinsonian patients and the rat 6-OHDA lesion model of PD exhibit hyperexcitability 240 of the R2, but not the R1 component of the trigeminal reflex blink circuit ( Fig. 2A, upper excitability by 50 ± 10 % relative to the No DBS condition (t (6) = 5.19, p < 0.01; Fig. 2A, B) , but 243 did not alter R1 excitability significantly (t (6) = -0.61, p > 0.05; Fig. 2A, middle traces, B) . In 244 contrast, 16 Hz STN DBS did not significantly alter either R1 (t (5) = -0.52, p > 0.05; Fig. 2A, B) 245 or R2 (t (5) = -0.17, p > 0.05; Fig. 2A, lower traces, B) excitability. In reducing blink excitability, Fig. 3, 16 Hz) . Thus, the responses of rats not receiving DBS 258 at the 3 time points (Fig. 3A , No DBS, T0, T30 and T60) were nearly identical to those of rats 259 receiving 16 Hz stimulation (Fig. 3A, 16 Hz, T0, T30, T60). Furthermore, no plasticity was 260 evident as the responses at these SO stimulation times did not differ from those seen before In normal rats, averaging gain changes across days obscured the long-term enhanced 285 effectiveness of HFS-B treatment in depressing reflex blink gain and the progressive weakening 286 of the trigeminal system's drive on reflex blinks (Ryan et al. 2014 ). Given that 6-OHDA 287 lesioned rats without 130 Hz STN DBS did not show short-term gain changes (Fig. 3, No DBS) , 288 we predicted that rats in this condition would not exhibit any long-term modifications. When 289 rats did not undergo STN DBS, there was no significant difference in the gain change between 290 the first three (6.8 ± 4.3 %) and last three (13.3 ± 3.3 %) days of HFS-B treatment (t (2) = 0.01, p 291 > 0.05) (Fig. 4A, No DBS) . 16 Hz STN DBS that also failed to allow HFS-B short-term gain 
304
Our study in normal rats demonstrated that the trigeminal system became less effective in 305 evoking reflex blinks across days of HFS-B treatment, because blink amplitude before HFS-B 306 treatment decreased across days, while blink threshold remained constant (Ryan et al. 2014 ).
307
The 6-OHDA lesioned rats in the present study also did not exhibit a change in threshold across Fig. 4C, •) . This long-term decrease did not occur in rats 
339
An autocorrelation of the occurrence of spontaneous blinks provided a second measure of 340 spontaneous blink periodicity (Fig. 5E, F) . For control rats, the autocorrelation revealed a 341 repeating pattern of frequent blinks interspersed with a period of few blinks. Shuffling 342 interblink interval order significantly reduced the autocorrelation periodicity (Fig. 5E ).
343
Consistent with the shallow slope of the counting interval -Fano factor relationship for 6-OHDA
344
lesioned rats, autocorrelation demonstrated weak periodicity and shuffling the order of interblink 345 intervals did not appear to affect this periodicity significantly (Fig. 5F ). We quantified 346 autocorrelation periodicity by performing a fast Fourier transform on normal and shuffled data.
347
For control rats, shuffling the order of interblink intervals significantly reduced the power at the 348 peak frequency relative to the normal data (t (27) = 5.25 p < 0.001; Fig. 5G, Control) . In addition,
349
shuffling significantly shifted the dominant frequency relative to normal data (t (27) = -3.15, p < 350 0.01; Fig. 5H ). In contrast, there was no significant difference in the peak frequency power (Fig. 4) .
416
Although 130 Hz STN DBS restores normal reflex blink excitability (Fig. 2 ) and 417 plasticity (Figs. 3, 4) , it fails to reinstate a normal blink rate or temporal organization to 418 spontaneous blinking (Fig. 5) . Spontaneous blinking is remarkably insensitive to PD treatments.
419
With dopamine therapy, the spontaneous blink rate of PD patients is between 50 to 60% of 
